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CLAIMS 



1 . A method of controlling connection of a supply of AC power to a load and to 
5 apowersnpplygrid.thesupplyofACpower'beinggeneratedbyanACpower 

generating system of the kind that comprises a source of power arranged to provide 
an el^trical output, converter means for generating an AC power output to supply 
the load from the electrical output, and control means vrhich are operable to control 
the operation of the converter means and thereby to supply the power required to the 
10 load both when the AC power output of the AC power generating system is 

comiected to the power supply grid .as weU as to the load and during independent 
operation of the AC power generating system to supply the load including in the 
event of discomiection of the AC power output from the power supply grid, the 
control means bdng operable in response to signals derived from sensed current 
15 and/or voMge of an electrical output which is generated by the converter means 

from the electrical output of the source of power, wherein the current and voltage of 
the AC power output and the voltage of the power supply grid are monitored, 
characterised in that one reference which is derived from the monitored AC power 
output voltage and which is used as a reference in the operation of the converter 
20 means to control the generation of the AC power output during independent 
operation of the AC power generating system to supply the load is replaced by 
another reference which is derived from the monitored grid voltage when the AC 
power output is to be comiected to the power supply grid such that generation of the 
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ACpower output bythe converter means of the ACpower generating systemis 
controlled in accordance with the other reference that is derived fixm the monitoted 
grid voltage when the AC power output of the AC power generatmg system is 
connected to the power supply grid as well as supplying the power required by the 
S load. 

2. A method of controlling connection of a supply of AC power to a load 

and to a power supply grid according to claim 1. wherein, in the event of 
disconnection of the AC power output from the power supply grid or of loss of the 
10 grid voltage, said otiier reference is replaced by said one reference with which it is 
substantially overlapping m phase and amplitude so that said AC power generating 
system operates mdependently and continues substantially witiiout interruption to 
supply the power required by tiie load. 



15 



20 



3. A mefliod of controlling connection of a supply of AC power to a load 

and to a power supply grid according to claim 1 or claim 2. wherein tiie source of 
power is controllable and provides a variable voltoge and/or current electrical 
output, the AC power output generated by the converter means for supply to tiie 
load being substantially independent of variations in tiie electrical output of the 
controllable source and said control means being operable to control tiie operation 
of said controllable source as well as tiie operation of said converter means. 
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4. A method of controlling connection of a supply of AC power to a load 
and to a'power supply grid according to claim 3. including controlling the operation 
of said controllable source by said control means in response to the monitored 
cunent and voltage of the AC power output when the AC power output is coraiected 
to the power supply grid so that active and reactive power tiiat arc transmitted to die 
power supply grid arc adjusted and controlled in accordance with the voltage of die 
grid. 

5. A metiiod of controlling connection of a supply of AC power to a load 
aiid to a power supply grid according to any one of claims 1 to 4. wherem die AC 
power output current for die or each phase is monitored between the inductor and 
die capacitor of an LC filter for tiiat phase. 



6. A medKMi of controlling connection of a supply of AC power to a load 
and to a power supply grid according to any one of claims 1 to 5, including 
comparing one output signal produced by voltage reference generator means witii 
die monitored AC power output voltage in a voltage controller which responds by 

20 producing said one referraice. 

7. A mediod of controlling connection of a supply of AC power to a load 
and to a power supply grid according to claim 6 when appended to claim 4, 
including die step of deriving a voltage reference signal from die monitored grid 
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voltage, feeding that voltage reference signal to said voltage reference generator 
means, operating said voltage reference generator means to modify said one output 
signal so as to change its phase and amplitude progressively towards those of said 
voltage reference signal, and delaying connection of said AC power output to the 
5 grid until after said one reference and said voltage reference signal are'substantiaUy 
overlapping in phase and amplitude. 

8. A method of controlling connection of a supply of AC pow« to a 

load and to a power supply grid acbording to claim 7, wherein said voltage reference 
10 signal is derived from said monitoTBd grid voltage by feeding said monitored grid 
voltage to an input of a phase lock loop, said voltage reference signal being the 
output of said phase lode loop. 

9. A method of controlling connection of a supply of AC power to a load 
15 and to a power supply grid according to claim 7 or claim 8, including feeding said 

voltage reference signal to said voltage controller instead of said one output signal, 
operating said voltage controller to compare said voltage reference signal with said 
monitored AC output voltage to produce said one reference once said one reference 
signal and said voltage reference signal are substantially overlapping in phase and 
20 amplitude. 

10. A method of controUing connection of a supply of AC power to a load 
and to a power supply grid according to claim 9, wherein said one reference is 
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replaced by said other refeaence after said one output signal has been replaced by 
said voltage reference signal. 

11, ' A method of controlling connection of a siq>ply of AC power to a load 
and to a power supply grid according to any bne of claims 1 tolO. including derivini 

said other reference from said voltage reference signal. 

12. A method of controlling connection of a stqjply of AC powa: to a load 
and to a power supply grid accordmg to claim 11, wherein said other reference is 
also derived from an active power refaence and a reactive power reference. 

13. A metiiod of controlling connection of a supply of AC power to a load 
and to a power supply grid according to any one of claims 1 to 12, whadn said 
oflier reference is also derived from said monitored AC power output active current 

14. A metiiod of controlling connection of a supply of AC power to a load 
and to a power supply grid accordmg to claim 10 or any one of claims 1 1 to 13 
when appended to claim 10, includipg reconnecting said one output signal to said 
voltage controller and replacing said other reference by said one reference in tiie 
event of disconnection of tiie AC power output from die power supply grid or loss 
of the grid voltage. 



15. 



A system for controlling connection of a supply of AC power to a load 
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and to a power supply grid, the supply of AC power being generated by an AC power 
generating system of the land that comprises a source of power arranged to provide 
an electrical output, converter means for generating an AC power output to supply 
the load &om the electrical output, and control means which are operable to control 
5 theoperationoftheconvertermeansandtheifebytosupplytbepowerrequuedtothe 

load both when the AC power output of the AC power generating system is 
connected to the power supply grid as well as to the load and during independent 
operation of die AC power generatmg system to supply the load including in the 
event of disconnection of die AC power output from the power supply grid, the 
10 control means being operable in response to signals derived from sensed current 
and/or voltage of an electrical output which is generated by the converter means 
frirni die electrical output of die source of power, the system comprising means 

operable to monitor the current and voltage of the AC power output and the voltage 
of die power supply grid, characterized by means for deriving one reference from die 

15 monitored AG power output voltage, said one reference being for use as a reference 
m die operation of die converter means to control die generation of diat AC power 
output during independent operation of die AC power generating system to supply 
die load, and means for derivmg anodier reference from die monitored grid voltage, 
said control means being operable to replace said one reference by die odier 

20 reference which is derived from die monitored grid voltage when die AC power 

output is connected to die power supply grid such tiiat generation of die AC power 
output by die converter means of the AC power generating system is controUed in 
accordance widi die odier reference diat is derived from die monitored grid voltage 
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when flie AC power ou^ut of the AC power generating system is connected to the 
power supply grid as well as supplying the power required by the load. 

16. A system far controlling connection of a supply of AC power tp a load 
and to a power supply grid according to claim 15, whaein said control' means are 
operable to replace said other reference by said one referwice with which said othw 
reference is overlapping in phase and anq>litude so that said AC power generating 
system operates independently and continues substantially wittiout intecnq>tion to 
supply the power required by the load. 

17. A system for controlling connection of a supply of AC power to a load 
and to a power supply grid according to claim 15 or claim 16, whraein flie source of 
power is controllable and provides a variable voltage and/or current electrical 
output, flie AC powa- output generated by the converter means for supply to tiie 
load being substantially independent of variations in flie electrical ouq>ut of flie 
controllable source and said control means being operable to control flie operation 
of said controllable source as well as flie operation of said converter means. 

18. A system for controlling connection of a supply of AC power to a load 
and to a powM supply grid according to claim 17, wherein said control means fliat 
are operable to contirol flie operation of flie controllable source are responsive to flie 
monitored current and voltage of flie AC power output when flie AC power output is 
connected to flie power supply grid so flmt active and reactive power fliat are 



wo 2005/048433 



PCT/GB2004/004720 



20 

transmitted to the power supply grid are adjusted and controUed in accordance with 
the voltage of the grid. 

19. ' A system for controlling connection of a supply of AC power to a load 
and to a power supply grid according to any bne of claimslS to 18. wherein the AC 
power output current for the or each phase of the AC power output is monitored 
between the inductor and capacitor of an LC filter for that phase. 

20. A system for controlling connection of a supply of AC power to a load 
and to a power supply grid according to any one of claims 13 to 17, including 
voltage reference generator means which are operable to produce one output signal 
and a voltage controller which is operable to con5>are the monitored AC power 
output voltage with said one output signal and thereby to produce said one 
reference. 

21. A system for controlling connection of a supply of AC power to load 
and to a power supply grid according to claim 20 when appended to claim 18, 
wherein a voltage referrace signal which is derived from the monitored grid voltage 
is fed to said voltage reference generator means, said voltage referraice generator 
means being operable to modify said one output signal so as to change its phase and 
amplitude progressively towards those of said voltage refaence signal, connection 
of said AC power output to the grid being delayed untU after said one reference and 
said voltage reference signal are substantially overlapping in phase and amplitude. 
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22. A system for controlling connection of a supply of AC power to a load 

and to a power supply grid according to claim 21, including a phase lock loop having 
an input and an output, wherein said monitored grid voltage is fed to the input of the 
5 phase lock loop and said voltage reference signal is emitted from the oiitput of said 
phase lock loop. 

23. A system for controllmg connection of a supply of AC power to a load 
and to a power supply grid according to claim 21 or claim 22, mcluduig first 

10 transfer switch means which are operable once said one reference signal and said 
voltage reference signal are substantially overlapping in phase and amplitude, so 
that said voltage reference signal is fed to said voltage controller mstead of said one 
output signal for con5)arison widi said monitored AC output voltage to produce said 
one reference. 

15 

24. A system for controlling connection of a supply of AC power to a load 
and to a power supply grid accordmg to claim 23, including second transfer switch 
means which are operable once said one output signal has been rqplaced by said 
voltage reference signal, so that said one reference is replaced by said other 

20 reference. 

25. A system for controlling connection of a supply of AC power to a load 
and to a power supply grid according to any one of claims 15 to 24, wherem said 
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Other reference is derived firom said voltage reference signal. 

26. A system for controlling connection of a supply of AC power to a load 
and to a power supply grid according to claim 25, wherein said other reference is 

5 also derived from an active power reference dnd a reactive power reference. 

27. A system for controlling connection of a supply of AC power to a load 
and to a power supply grid according to any one of claims 15 to 26. wherein said 
other reference is also derived from said monitored AC power output active current 

10 

28. A systOTi for controlling connection of a supply of AC power to a load 
and to a power supply grid according to claim 24 or any one of claims 25 to 27 
when appended to claim 24, wherein, the first and second transfer means are 
operable to reconnect said one output signal to said voltage controller and to replace 

15 said other ireference by said one reference so that said power supply apparatus 

operates independently m the event of disconnection of the AC power output of the 
AC power generating system from the power supply grid or of loss of grid voltage. 



